(43) IIS^BIH 
2001 ^5 ^25 B (25.05.2001) 




PCT 



(10) mm 
WO 01/36953 Al 



(51) mmim^m': 

(21) m^tliglll^: 

(22) Sl^tBBIS: 

(25) m^mma>mm: 

(26) @B9^M<DSI§: 

(30) S5fe^x-^: 

11/324551 



COIN 27/327 
PCT/JPOO/08012 
2000^11 14 B (14.11.2000) 
B*l§ 
B*IS (71) 



1999*11 ^15 0(15.11.1999) JP 
2000-1 11255 (72) 

2000 *4 ^ 12 B (12.04.2000) JP (75) 
2000-113754 

2000 *4 14 B (14.04.2000) JP 



2000-124394 

2000 *4 ^ 25 B (25.04.2000) JP 
^iH¥ 2000- 128249 

2000 *4 ^ 27 B (27.04.2000) JP 
2000-1 301 58 

2000 *4 ^ 28 B (28.04.2000) JP 

ttiHEA (^m^^ < ±T0fi^lII::ot>r;: ^TM 
^^^^^^l± (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; =f 571-8501 ^BSSnHrtT 
^^P^Sl006#ifi Osaka(JP). 

(MIYAZAKI, Shoji) [JP/JP]; T 791-8032 Sjgigfi^ai 
mfflS[^BlI052 Ehimc (JP). (TOKUNAGA, 



(54) Title: BIOSENSOR, METHOD OF FORMING THIN-FILM ELECTRODE. AND METHOD AND APPARATUS FOR 
QUANTITATIVE DETERMINATION 



m 



t2) 
O 



IT) 



o 
O 




(57) Abstract: A biosensor comprises, as shown in chart (1), a substrate (1); a 
conductor layer(2) consisting of precious metal such as gold and palladium or con- 
ductor such as carbon; slits (3a, 3b) parallel to the sides of the substrate; slits (4a, 
4b) perpendicular to the sides of the substrate; a measuring electrode (5); a counter 
electrode (6); a detection electrode (7); a spacer (8) covering the measuring elec- 
trode (5), the counter electrode (6) and the detection electrode (7) on the subsU^te 
(1); a rectangular cut (9) forming a channel through which a sample is supplied; 
an entrance (9a) to the channel; a reagent layer (12) formed of an enzyme-contain- 
ing reagent applied to the measuring elecu'ode (5), the counter electrode (6) and 
the detection electrode (7) which are exposed through the cut (9) in the spacer (8); 
and a cover (13) over the spacer (8). The biosensor can be provided by a simple 
technique, and it is of precision and reliability because a uniform layer of reagent, 
regardless of the composition, covers the electrodes. 



[mm^] 



wo 01/36953 



PCT/JPOO/08012 



m m ^ 



5 

15 yU:t±y-^klt. U^^. mm. ifii^. DNA. Rt^ A^(D±^Un<D 

^2 1 (a) m\i^^-(^-^i^'fz<ni^m^^mxh'o. ^21 (b) iiifi 

:t± Z <D5feiS{-?^^$ ti>^cm@ei5cDlf ^!g^^,T^-r^-C$) 5o 



wo 01/36953 PCT/JPOO/08012 

3 

mx\ ^mm mr. ti^^oo ) ^^i^m^m<DAa 1 1 o e b 

P 1 1 0 6 b \zi&\,^:^(DMmU 110 3a ±*ii 9 . m^mm 1 1 0 3 b {j: 

ML, nmmi i o 5o^«idsi&*5o ^&mmt. Mm,mi i o 
5 3 a. mmmmi i o 3 hm\^±\:^im%ffimt^m^Lx. mmmi^^m 

^m%^^t-ssij^^4 1 1 5(Dm^^nxh^o 

W^^y-f ClCT'filll^it-ro ) ^S!l^f5 4 1 1 5®ifAP4 1 1 6 

20 1 1 <o\mx'f^^hx. m%^4 1 1 ^m^rniEf-^-^m^ir^. 

m'S.^v^^nXSA 4 11 6d»b&#©«5v ^^^ir-^v^Z^m%^4 1 1 
5 0ifAR4 1 1 Q\mX\.. ±x6bfej;5l^^^*:i--^*tL5g«l:S:^fi 
1-5o wOj;5lcb-CttiEi[«rA;^$tiyt^B!l^^4 1 1 5tt. m%\^1tMM 
'^hm'^T-^ h-h-^hlE\.\^h.'^'$.^hh^. ifiL!^1it^^*gP4 1 1 7lc^ 
25 ^1-5(D-efcS„ 



wo 01/36953 PCT/JPOO/08012 

5 

10 h^o 

mmt<Dmic:^^Lx^<o. m^d.mmn±.\mmmi^mf^mK sternum 
n^r^f&i-^<Dx\ ^mm>t}>h-r. mu^£:f7^xA>^mmr^¥m^£mmu 



wo 01/36953 PCT/JPOO/08012 

7 



wo 01/36953 



PCT/JPOO/08012 



9 



wo 01/36953 



PCT/JPOO/08012 



11 

mm^mEi>K mm^^t^^t. ^mmtr^o 

m2 4mKmwionmmmmj^:^m\^is\,^x. mmmm^xmn)^. mmm 



wo 01/36953 



PCT/JPCO/08012 



13 

2 5^2 Ik^i^^mum t , 2 %.H^i:mm L-T $ 

m 2 4 ^/j^v^ Lit jjt^fSH^ 2 8 «©fRrix;o^ 1 T^\zfe.m(r>mmmmm}$.:^m 
^^mm^mm^fS2M^wp^^^m'r^m 2 j!fes®ts{ix@i:. tuiEB 2 

^2^%^m%lMKi5\-y^n^m^s 1X10-'~3X1 0-Vn-^;«;/KZ) 



wo 01/36953 



PCT/JPCO/08012 



15 

i^^vm^ommfs 2 3 l < im^<D^mf^ 3 7 «<D^ti;b> 1 «(c:e«<^ 

^6^^^b?r^^-r 5 ^ 1 y^y-yfh. IflfBm 1 x s/ 7° {wis vn 



wo 01/36953 



PCT/JPOO/08012 



17 

v^ Lm^omm 2 3mhh< im^n^mm 3 7 ^©{Bjttd^ 1 3ii::fs®<D 



wo 01/36953 



PCT/JPCO/08012 



19 

25 fc^c 



wo 01/36953 



PCT/JPOO/08012 



21 

5 

W^^iy^^%<DX\-ttj:\<\ 

10 mM<Dmm i ) 

m\Z.mmi:^^) yVXh^o 5, 7tt^{$:ji2^:^!; 5/ h 3 a. 3bS 
25 lg^?^^-ra:g;^?]^O^j);:^-efe5o 9 a fi^l$:#t|&3§<^AP. ^ ttl O 



wo 01/36953 



PCT/JPOO/08012 



23 

0^:5(:gp 9 0-ffi}i;«7/^- 1 3Kmihflfc'^%lll 3 aiCiiCTV^5o 

*fci::x-«. mwL\<o^m±m\^Mwm2^w^f$L\.x\i^^ii^. mwLKo 
20 \\ :l<dm.k^^. ^^T\^mm1^^o 

2^^Jt, 3<^)l^®{J:(t^f*:ja2;Sr^ttTV^^jrv\ ^^gloi^Slc 

^ftfcllS^(l>^ y 5/ h 3 a , 3 b. 4 a. 4 b ^IStt 5 w i o ^ 

25 luge, M'^nm^. ^^l;@7{c:9-t]^nTVN5, 

g^l cDi^®<D;tf/j;t>-f , 3 0[^BtC'b^{$:ii 2 ^iSlt^ 

:^mhn^hix^o wto^^o-fifiJSr. ^2 (b) |g|&U5^2 (c) 

Mboo, ts^td^ig-rs, i^2 (b) m-i. •fj^^-i 3oi^®i-^ttfci?? 



wo 01/36953 



PCT/JPOO/08012 



25 

— f-C;^ y y h 4 a . 4 b^J^fiK-rso-C. «-®®«^®iKSr<J: 9 

*-f ^-ir y1^ B oWf^Ko^^xmrnir^, 

15 2 1 fiJj^y Ji^U>'Xl^7i5'W- h^*»5>/j;5«ttoS^-C-*>5o 2 2 

-Tf^ymom^Bm^^m^hfi^mu^n^mxh^o 23a. 23b, 

2 3 c, 2 3 d{i®^15j9M2 2tC^{t^^Xfcmi(^^y hT-fcS. 2 
5 . 2 6, 2 7 {i'l^^s^'liji 22^^1co;^y5/h23a. 23b. 23 

nmxh^i^^mmxhio 2 4a. 2 4bfi. m^nm^ouma^wfa^ 

ix5M*5j;U«ffiiK<^^$iJ-r5^2<Z>;^y 5/ hTfeSo 2 8 tt. S!l^m^2 
5 , MW.m 2 6 , ^^m* 2 7 trS 5 t^T-fe 5, 2 9 2 8 

^mm2 7{c^*>^-^%1-2)^m^J^Ttc:J;oT&*f 6Cii:T-?l^^$nfc 
Ummxh^o 1 5f4;^-<-f-2 8^S5:*^<--eS)5o i 6 1 5 



wo 01/36953 



PCT/JPOO/08012 



27 

'Jc*?, Sl^mi|S2 5, *fm@2 6*5J;o^^^m@2 7 0l;<S±(::;^-^-f■ 
<^fl^*s}||fc$t^TV^tbf^, >E*m^i2 6 ^i^^«fii2 7 t «^1i;im^6«l^<k 
dS^CSo c:ti(cJ:o-C^^m^2 7*■C;^«ci5K?l$^^TV^5r^S^flSS8 

15 -rs. fflij^m^S2 5 t!^^a3m^2 7 i:(Dm\^hm%^mti)^±\:^^<D 
^jt^i&m^ttc'^. m^mm2 5t. nmm2Qh\^<itMnm2 6isx 

jfeibN ^mM<Dmm2XitisLmm'^y-9'^mi^o&^it.i!)^. ummi4<o^ 

0;^yyb24a. 24 h ^nUM^Xh^ :i t t LfctK mmMo^Wi^s 

xummmmt^x^. mm<Dm&^^T^'±^h(Dxfj:ntm. 



wo 01/36953 



PCT/JPC0/C8012 



29 

, ^^(omm 3 10 1 LT. m^fiw® 3102^, 

h3103a,. 3103b. 3103c. 3103d ^Mj^. lU^'M 3 

10 5. Mmms 1 0 6*5j:0i^^m<i3 10 7 izmn^m^m 3102^ 
10 <7)m@^^iT«^3 1 1 o-c^^^L. mmLx'^^titcy<^ :i-±i^-^x<Dmm 

:t±y'^^m^ (O^U :t±>'^Kmmir?>m'^\z^mi^3 1 1 OX-^JSlr-C 

15 ^-r\z. mi^ms 1 1 o^^hirn^^c^^^ii^h^mmxh^tz^ ^hiz. 
^Lti^mmi-^; ^2 4 (a) mitiEL<mm'Lfcm^(Dmm(D^mt:7jiv 
-cvN^m-efe?), M2 4 (b) iiifi^jifT^tt^s^^^3 1 1 o^^fj&tcTtL 
fc^-a•om^<^^^^i^^LTv^5lg|T•fc5o ^2 4 (c) nitt^E^MdJ-go 
Bffj^3 1 1 o^^h:k\z-rtitcm^<Dmm(o^m^7f^Lx\^6mxh^o 

20 <0!J':t^>-Q(^^iT^iLS(-J:o-C«a^liS3 1 0 5*3J:U5>l?fm^3 1 O6CO 
®®«*Jt$^^5o•C> l§I^«sj<Dj;5{r^»fM:65§3»i^3 1 1 OH^hiTti 

«!i^m®3 1 0 5*5j:i;>^ma3 1 0 6 <Dmmiz^ii:i)^±z, ^ti^ 

25 ofco 



wo 01/36953 



PCT/iPOO/08012 



31 

3a, 43 b. 43c, 43 d^ML, m^€^tt® 4 2^il!l^M4 5, 
Mmm4 6*5j:0«^^m<i4 IK^^-t^, ^10;:^yyh43a 
<^*«!ll;:^ 3 0;^yyh44a^, Ml©^y5/h43b ©feilllilll 3 <D:^ 

5 y s/ h4 4 bS:, ^W4k.<r>^ti^ifi<D^u :t±y^<D^m.\^^n-^h^ . m 

0>J'^/N-S(^¥®l2lSr^1'o M6 (b) |lI{c:^@>!r(D!>x/^-SOE 

10 ;^j:ib\ :^l(?D^y5/h43a, 43b, 43c, 43 d 3 y 

s/h44a, 44b tr^f 5fl;^^^tta.4 2 ^?^^1-5fc«)(C, j^Js^^^j;/-? 

^l(DXys/h43a, 43 b, 43c, 4 3 d :fc<tt;«^ 3 y y h 4 4 
15 a, 4 4 b^?i^^UTfcJ:V>L, ^^lJJi«5rW-r5f&A^l- i •? s 

^14^4 2 0-$i5:9■§r^'Jo-ctJJ:v^, 

V'ft:;<7y '^-t^^d^^'^cS^^i^, «^ir-fe?)iJ^S«l4 5, >Etm<3i4 6, ^ 

|&iiSSr?^fijci-5yS:feomg54 9 ^r^-rSX^— y-4 8 tr^a-rs. 

ISfelC, y-4 8<73±{;:;5;/^-5 2Sr^*-r5o !^4 8 ©^^gp 

4 9(D-«}i, :*/<-5 2{;::tStt^tvfc^^?L5 3{'iii:TV^5. 

25 ^j;*3, m^mm^ 5, ^m®4 6*ij:u^it^mi?i4 7(^m^±tc;^^— y- 



wo 01/36953 



PCT/JPOO/08012 



33 

15 mz^^%^^^-t?>:^y'^-ii^mK.it(Dx% mmm.mmr^mu\^mmmi^ 
25 -^yi-Diz-zi^^x. 'B4(DmM(DmmthxmMi-^o 

5o 



wo 01/36953 



PCT/JPOO/08012 



35 

yh6 4a. 6 4 bfeiO^e 4 c Sr0fi!c1-So ClCl-C. mAOT.]) y A 
a. 6 4 bi3j;0!6 4 cfi, •r'<-CO«ieiT-$>5S!lJt«@6 5, Stm^^e 6 
5 *3J;W*qm@6 7Sr:9■flJt■CV^5^^ ||4c^;^y 5/ h6 4 a. 6 4b*5J; 

^10 (a) m\t.'^A(07.^) y Y^WL»fi^^m^X'h^o ^10 (b) HI 
fi>^m^i6 6{C<D^m4 0;^y y h 6 4 a ?:lg{tfcm-a-efc^omi 0(c) 

(d) m\-i.m^nMe>B\z<D7f.mA(DP^v y v & a c^WL^-)tt.m^xh^o 

mo (e) E|{i*tSfii6 6*5<ttj?^*Pll1i6 7(;:||4(D;^]J y h 6 4 a*3 

i^-a^ Ah^m-f-k.i^^'Qhh. BIO (f) Eittii'j;ttt«i6 5 43<j:t;«s!rm 

^6 Q\Z^A(r>:^)} yVQA ci3J;lF6 4 a ^^ftfe^-a^T?*) 5o Ml 0 
15 (g) I21«a!i;£m^6 5i3j:t5t^^m@6 7fcB4 0:^ y y h6 4 c*3J;U? 

6 4 b^ttgftfc^-a-r-fcSo miO (h) UlttZliJ^m^e 5. >Et®116 6. 

*5<tU^^^m@6 7(^1--<T<Dm^(;im4<^^y 5/ he 4 c. 6 4 afciO^ 

6 4b ^r^ttfc^-a^^^-tmX'feSo 
::t^b<^^4(^;^ y 5/ h 6 4 a. 6 4 bfc'iU^e 4 c om-a-iirT-, gij^fl 
20 4 1 1 S\z.U^viy h#o^ti;^^l#^4ojiv^^l:ffiIE■rsfc^^)c^«Er-^^^^t 

#S:m'Mt6i:-r5o mX.\t. ^10 (a) 1110^4 y h SriS^t^'iV^ 

mo ( b ) m<Dnnm e e tc^^^f^ 4 (z?;^ y 5/ h e 4 a ^nnitm^itm 

m^yh^^- r2j #Otti;^#14^i^o/W;*-iry-y-i:-r6„ 
25 fiiS. ifl(D^y2/h63a. 63b. 63c. 6 3 d ^Xf^ A O:^ V 
yh6 A 64b. 64c ^^ir^mn^m^E 6 2 ^^l^^l"^ fcii^)}Ci^> 

l^m\m'^:^y<y^ D l^^miifX\ ^^6 1 ±{^m^^i{ 1 ro;^ y y h 6 
3a. 63b. 63c. 6 3 diS^XJ^m4<D7.}} y h 6 A a . 64b. 64 



wo 01/36953 



PCT/JPC0/C8012 



37 

mmme eisxr/^^mme 7*s. B4©y^y y h e 4 c. 6 4 aSJiu^e 

4 bT'5>fJ$tv-CV>5;5^<i;'5*^S:lI-<5o ^^J;t(^. S'J^gU 7 1 t MIE^ 5 7 

3 i:MiESR 5 9 i: <Df^<Dm.%mtmm^m^i^\tmA(D:^ yVQ Ahtm 

^$HTV^/j^V^«'g•{i, HiJin y |>#-^ fij (D/^-f ^^f-C*) 5 . Hi 
0 (a) m\^7^ir^mti:<DX. ay^^4 1 l 5«. i^^?)|51ttTV^5M3tt3 

15 5/ rij (Dmti^m^n^>.-f^^iE'f-^tmw.m'^\^itmmutt^ 

25 Zffi)^li4 115 lt^i^m^LX^^^%^±y-f^=' v:^Tx2—;v±y^(Dm 

timm^njt^-t^^iE7'-^bmmm.ti)>hm-&m^hii^x^7r-UA 1 1 

7tC:^;^i-S, 



wo 01/36953 



PCT/JPOO/08012 



39 

m@?i0fi£;^j£»-ov>T. f^5(D^m<DmmtLx^ mmt:^m\.-:>^^m-t 

10 :i-±yi)-<DmmmX'h^o ^<^/<-r;^-tryf-dS^2 5i|{;i:^Lfct^5l50/W 

^sV7ff-u>TU7'^u-h. j^yr^K. 5}<y:^'fbk'=/V'. j}<y«i^kt'= 

20 yxV's JKy^^K. :^-<^:/^*Sfc^f 

*-fS«8 1 %:M^W\H\mm\^fc'^. ~^<DM^m (1 X 1 o-'~3 X 

Hf-jfeSo ) > 0. 0 l~5KVMoit|ji?Smffi^PP*Pi-5t> ^Stt;^^ 
i^V>51iti^^vw^-<^^LT*5'9 s ^'<M^Fb1 (0. l~10#@So ) <D 



wo 01/36953 



PCT/JPOO/08012 



41 

Bums 8 8{t?&SPcr-7, 8 9itm@/'$'-'>'y ^LX9 Qit:ff^^ 

^s]}^^\^yTvy^\^-Yt^hti^mB.'&<Dmm8\±.Ks 13. 5 6 

MH z (^iiJSiclr^-rSi^j^JS'iiiE^ 1 0 0W©ttJ;'3-C— ^^PsimLaB 

iii8i§i«, ffiji&®iE<DRi*pi^^dso~6 oi^ra {om-tmMitmm^ 

ift}, ^ ::r'(D^^-'[4|?{ffifi J iS5600-5-io mn-fRV^^:)5^ ■ 



wo 01/36953 PCT/JPOO/08012 

43 

5 fCo 

(mi) 



10 









40nig/dl 


15. 25% 


3. 89% 


82ing/dl 


6.15% 


2. 87% 


165mg/dl 


3. 89% 


2.43% 


248mg/dl 


3.24% 


1.80% 


485mg/dl . 


3. 79% 


2.16% 


600mg/dl 


3. 28% 


1.65% 



15 



(mm(Dmm6) 

^A^zm^^^i^■ft^m^f^mm(0'^^m^:^MmmMlxm^^zi^^TJ^ 



wo 01/36953 



PCT/JPOO/08012 



45 

^th. CPU 1 2 O\:imt}^ti^o CFV 1 2 0n^(Dy<jv:;^^t::^ h 
10 i^. ^rt'tt, ^^m^l6tt^lCi/7V K«M^i^TV^5/05, 014111 

mM2 tLXh^^\ wO±5{-«fie$tlfc3tfi:^®M2<^3^jJ'^ 1 1 5 
a~l 1 5 c\::^U:i-±y'^A^mmi'^t. CPUl 2 OMm^^'0:^-( 
15 y^l 1 6 a;5S;^7{;i;Jc«?. Mm^S. ^y:^mf}mmWl^mtfJ:'0. :^ 



wo 01/36953 



PCT/JPOO/08012 



47 

^i:^SM3^c^5V^T. 115a, 115b. 1 1 5 c tt^M;^-fe^'■i^A 

16c tt-ffittr'^^^ 1 1 5 b(c^Jgg$iir*5»3, Mf±^®«)mM/m 
ff^miHll^l 1 8 h k^yyh*kT^mi^i:^^W^^zki>^-^mti:m^mpt 
j'f-. 118a it=i^^^l 15a (^^igc^tl> 2»I^M6 

10 b(±^'9#;t;^-l' 5^^! 1 6 c ^iffLX ^'^^ ^ 1 1 5 bfcg^^ti, 

^t^iiHii^. 119a, 119b itmm/m&^i^mm 1 1 s a . 1 1 s b i:: 

miSfE/mff^^UlK 118a. 118b ;i*^omi3Efit^Sr 

15 ^Lfc:9, A/D^tfemi^l 19 a. 11 9 b ^^^<D/^V^;^^C»':JV^^:^i$^ 
(^Sff^-^^a^SLtH-tSCPU. 1 2 IfiCPUl 2 0{c:j;i9»ffl$tl.fc 

20 (Drnm^^^^xmn-f^o 

^T. ^a^gM3(D=i;^:J'^' 115a~115c fc^^^ AS: ^ 

mt^h, cpul 2o$ijwi^J:9^f5#;t;^'f 5/^5^1 1 6 ctmm/mm 
mm^i 1 8 b{^^i^$ti,. *j-mfii6. m-^mM^m. ^x^nwm&. m 
^m«i7W{::-3tomjEE;j)5m$ti5, *fmi?i6. u'&m.m^^. -BiX^nm 
25 ^fe^marr^icigfecfcm^jiEfi^H-etimg^/mMi^iiHissi i 8 a. 

1 1 8 bT-®i±}'^^^ix. $ib}CA/D^^|Hl^l 1 9 a . 119b}Cj: 



wo 01/36953 



PCT/JPaO/08012 



49 

(ommormtnm^j:^. :^m^(Dm^(Dmm^3 9m^tcim^(Dmmm 

10 ^ai^©M4(^3;^^:^^ 115a i: M/'Sff^^laJiiS 1 18a 

jE^^musi 18a iiifyyYh'x^m^m^^^ti)^'^mtmmz\.x\i^^o 

15 V^THl yn^irfflv^Tifte^-rSo 

ST, ^fi^SM4(^=i;^;i:r^ 115a~115c d^^-Y ^f- ASr^ 
MfSi:, CPU 1 2 OfiJ^tcJ; i!)^f9#^;^-r 5/^1 1 6 d; W^ct^ 
^:tLWl;»ft/mff«!l]gSl 18 a, 118 h\Z.^m.^f\^. >FfmS 6 i 

m/nB^imW,! 18a, 11 8 b-Cm£ElC^i^$ix, $^»c:A/D^^ 
1111^119 a, 1 1 9 bfcij; i?/^^Vy^lC^m$tb5, 

25 oFpTtm^e^^-fk^^^USo CPU120«, ^<Dm%^^iti:A/Dm^ 
mi^l 1 9 a^^lbA;^$i^S/^V^;^^>^1^^L. ^fj#;t>^-r 5/5^1 1 6 d 
^i/yy K{cgrcT5o 

^(-.•^<!{J;55i^^m^7±{c^-r5i:. lB!l;t'i;«i5 i:^^m@7rBlJw'l;^ 
W^^kdS^CSo CPU120fi, :L(Om%^mt^A/DmWkM^l I 9 



wo 01/36953 



PCT/JPOO/08012 



51 



wo 01/36953 



PCT/JPOO/08012 



53 

5 . m^(Dmmm 1 ^^j: Lm^<Dmmf^ 4 ^c^fsm^^ 1 ^fciEtt<D/^-r 

6 . m^<D^mm 1 ^?'iv^ Lft*(o^iHm4 ^(z^Mtt-^* 1 ^i-e^w^w 

20 Mm,m<D^mtmcxh^z.k. 

25 ^^'^^ t^^{i^. 



wo 01/36953 



PCT/JPOO/08012 



1 6. m^(D^m^l 5^{c:E^<^^^-r;^-^r>'i^{;:joV^-c, 

10 m^^fitc^ox'h^^t. 

-yh. ^th^tlO^]) >y hiMi^s 0. 0 0 5mm~0. SmmXh^^b^ 

20 . 

2 0 . If 1 3®/iV> Lit ^WilSH^ 1 9 «(^fsind> 1 ^lc:|E«<D 
25 Sri^mt1-5x /^-f ;*-1ryf-. 



wo 01/36953 



FCT/JPOO/08012 



57 

2 8 . m^<D^mm 2 7 m\mm<^mmmmm^:i7m\^ii\>^x. 

2 9 . m^(r>mmm 2 4 ^/^vn LSl3^oi6ffli^ 2 s ^©{sitid* 1 

10 BuEffl®?fMxg^ii^xfca®?i^^^^iteiittts^srii2X^^ffi^'-^e-r 
H^Il^i^2^f4:^la)®w;^->"fb$^, ^ti^mm^m«\zmm^^^:it 

3 0. f»*<75$5lSm2 4«/teVNUff^©|51S^2 8^0fRltbdU5(::|5ife 

HuEa®?^^i@^»^;^fcm®?^fife2^^ii^ttstssrM 2 x^^tl^-^^g-r 
5m2^>cs«^exigi:. 

mum 2 x^«rtiFiJSr>f^#^-r 50 2 ?fe^^^p«x^ k . 

«-t-5xgi. 

3 1 . tt*(Z)^ia0 2 9 ^xttw*<^^iam 3 0 «twEm<^?mmisB^ 



wo 01/36953 



PCT/JPOO/08012 



59 

10 

3 9. f»^o|5H^l^^^j;v^Lif*(^^fflm2 3^^)b<{iW^o®lsm 

20 fjfa^^miii. HuiB>Ftm^^L< iifitjiBiu^m^i:, ow^. ^o^WEtj 

25 T't, 



wo 01/36953 



PCT/JPOO/08012 



61 

20 mum 1 mm^^ y^^mum i sijK/mff^ifeiHii^jc^MLfc)K^T'. 



1/24 




wo 01/36953 



PCT/JPOO/08012 



3/24 




wo 01/36953 



PCT/jrPCO/08012 



5/24 




CO 
CO 



CM 



"5 S 



wo 01/56953 



PCT/JPCO/08012 



7/24 




wo 01/36953 



9/24 



PCT/JP00/C8012 



^9 (a) m 




m9 (b) m 

63d 

63c \^^Mm 



65 67 63b 63a P P 




66 *72 61 64a 



(c) m 





wo 01/36953 



PCT/JPOO/08012 



11/24 

83 



^ ^ ^ ^ ^ ^ 

,d55gtg»9:Qa9/?^^ ^81 



wo 01/36953 



PCT/JPOO/08012 



13/24 




wo 01/36953 PCT/JPOO/08012 

15/24 



m^5m 




wo 01/36953 



PCT/JPOO/08012 




wo 01/36953 



PCT/JPOO/08012 



19/24 

1^2011 



25 




0 100 200 300 400 500 600 



rw-XM]g(mg/dl) 



wo 01/J6953 



FCT/JPOO/08012 




wo 01/36953 



PCT/JPOO/08012 



23/24 




INTERNATIONAL SEARCH REPORT 



Intemaiiona! npplication No. 

PCT/JPOO/08012 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI' G01N27/327 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl' G01N27/327, C23C14/00 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 

y 



Y 
A 



JP, 2000-121594, A {KDK CORP) , 
28 April, 2000 (28.04.00), 

Par. No. [0008] ; Figs. 1, 2 (Family: none) 

US, 6004441, A (Matsushita Electric Industrial CO . , LTD.) , 

10 July, 1997 (10.07.97), 

Column 1, line 62 to Column 2, line 21 

Column 1, line 62 to Column 2, line 21; Column 2, line 

54; Column 3, lines 14-15 

Column 1, line 62 to Column 2, line 21 

EP, 732406, A (Matsushita Electric Industrial CO., LTD.), 
10 July, 1995 (10.07.95) , 
Colunm 3, lines 17-39 

Coluiim 3, lines 17-39 

& JP, 8-320304, A & US 5650062, A 



JP, 6-109688, A (Matsushita Electric Industrial CO., 
LTD.) , 

22 April, 1994 (22.04.94), 



1,4,5,8,10 



1,37 
2-10,15,17-23, 
38 

11-14, 16, 39-44 



2-10,15,17-23, 
38 

11-14,16,39-44 



Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
"A** document defining the general state of the art which is not 

considered to be of particular relevance 
E" earlier document but published on or after the international Hling 
date 

"L" document which may throw doubts on priority claini(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or other 
means 

'P" document published prior to the international filing date but later 
than the priority date claimed 



*T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent fami ly 



Date of the actual completion of the international search 
13 February, 2001 (13.02.01) 


Date of mailing of the international search report 

20 February, 2001 (20.02.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



tlES^a^SS-g' PCT/J PO 0/0 8 0 1 2 



A. mm(o^i-^m^i^m mi^Mw^m (i po ) 

I n t. C r GO 1N2 7/3 2 7 



Int. Cr G01N2 7/3 2 7, C23C14/00 



B^H^ffijgr^^i^fft 1922-199 6^ 

0*a<i^M^fflfr^^$a 1 9 7 1-200 1^ 

^:^m^mmmM<^n 1994-2001^ 

0*®llffl«f*S»^« 1996-2001^ 



X. P 



X 
Y 



J p. 20 0 0-1 2 1 5 94, A (KDK CORP) 28. 4M. 2000 
(2 8.04.0 0) 
mmr^ [00081.^10, if2l21 
(7r ^ y-^cL) 

us. 6004441, A (Matsushita Electric Ind 
u s t r i a I CO. . LTD. ) 10. 7M. 1997 (10. 07. 9 
7) 

^l^yJ^^Q 2tT-»2;^;7Ag2 Itr 

»l;«?7A»6 2tT-^2:^7iK^2 1?T. »2;«77 A® 5 4??, m3:3&7i^B 



1, 4, 5, 
8.10 



1.3 7 

2-1 0, 1 5, 1 



to 

(^**r#t) 



TYj mmm(Dh^xmxhr>x. ^uxmtmcDisk 
±(oxmb(D. ^m^\zt^x^mxh^m'^^\c 

ct o T as * tt /ct ^ t # -5 1 0 
r&j m-y<7'>hy7^V-xm 



mm 


13. 0 2. 0 1 


2 0.02.01 


P*S4*3lFJt (I SA/J P) 
10 0-8915 


miSS-^ 03-3581-1101 


2 J 


30 1 0 




3 2 5 0 



I^PCT/ ! S A/2 1 0 {m2^-i^) (1 9 9 8^7^) 



Ilt!2ffl5i#«- PCT/J POO/080 1 2 



c m^) 



J p. 4-132949, A (Matsushita Electric In 
d u s t r i a 1 CO. . LTD. ) 7. 5.^. 1992 (07. 05. 92) 

m2H*™^l 4-1 7ff, m4MfcT«3^1 8-2 0t7. i^H*Tffil«5- 
9?T 

J P. 6 0-00 7 1 9 1, A (SANYOU SHINKUU KOGYO 
KK) 14. 1^. 1 98 5 (1 4. 0 1. 8 5) 

m2MtE±mm9-i2n. f^H*±^^i 2-1 sfr, mw&Tmmi9n- 

*Tm4tT. I^H^&TflaSl 3*T 



24-3 7 



24-3 7 



ggiCPCT/1 S A/2 1 0 (SfSiJ'-^-v?) {1 9 9 8^7.^> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




